) and ereadiness (t= -3.01, p =.003).
INTRODUCTION
Information and Communication Technologies (ICTs) are all technologies used for the widespread transfer and sharing of information. ICTs are rapidly consolidating global communication networks and international trade with implications for people in developing countries. ICTs can be used to enable, strengthen or replace existing information systems and networks. ICTs promote and distribute new and existing farming information and knowledge which is communicated within the agricultural sector since information is essential for facilitating agricultural and rural development and bringing about social and economic changes (Swanson & Rajalahti, 2010) .
Agriculture is the mainstay of most African countries and occupies a pivotal role in the development of the continent. It also remains an important sector in the South African economy due to its central role in building a strong economy, reducing inequalities by increasing incomes and employment opportunities for the poor, while nurturing natural resources. Over 50% of the total land in South Africa is used for Agriculture and Forestry and its contribution to the South Africa's economy is highly significant. Agriculture contributes 8% of the Gross Domestic Product (GDP) and over 17% to employment in South Africa (Statistics South Africa, 2003) .
Agricultural Extension and advisory services in the field of agricultural development has seen many changes in the past decades. The first trend is the change in philosophy and rationale behind extension services towards more participatory approaches and participatory technology development (PTD), a shift has been made in thinking about the role of extension services in broader information and knowledge sharing processes (Leeuwis, 2004) . A second trend in extension services, situated at a less conceptual level and a more professional level, seems to be the development towards 'extension-plus' which means that extension and advisory services plays an expanded role because extension has long been primarily associated with 'transferring technologies to farmers' (Sulaiman, 2003) .
According to Munyua (2008) , Information and knowledge play a central role in rural agricultural development. In describing the role of women and men in agricultural and rural development, information and knowledge are essential if women and men are to respond to opportunities and major challenges of the coming century. In emphasizing the role of information and knowledge, information and knowledge is described as prime productive resources. The Food and Agriculture Organization of the United Nations (2000) advances a corresponding view to this perspective in its assertion that "information and knowledge play a key role in ensuring food security and sustainable development". World Bank (2002, cited in International Institute for Communication and Development (IICD) 2006) , also takes the position that "information and communication technologies are a key input for economic development and growth". Munyua (2008) states that Africa has a cumulative body of agricultural information and knowledge, know-how and practices that need to be shared continent-wide and applied for improved livelihoods and sustainable development. Although there is a lot of information relevant to small-scale farmers, this is scattered and hard to find. Most of the institutions implementing initiatives on ICTs and small-scale agriculture in Africa have developed local agricultural information and knowledge resources in English, and in some cases, in local languages. Bertolini (2004) notes that most farmers in Africa rely on intermediaries such as nongovernmental organizations (NGOs), extensionists and producer organizations to access and exchange information on innovations in crop varieties, pest management, soil fertility, weather forecasting and irrigation among others. Wider access to such information and in a more cost effective manner ought to be given priority.
There seems to be recognition that extension should merge with, or at least should incorporate, other fields such as improved access to markets, research, advice, credit, infrastructure, farmer organization development and business development services. "Research and extension strategies should emerge out of a broader livelihood analysis organized through a wider consultative exercise." Next to these developments in fundamental thinking in the academic and professional worlds, a third global economic trend from public services to private services can be identified. Although, for instance in India, the state Department of Agriculture (DoA) continues to dominate extension provisions, initiatives towards privatization and public-private partnerships do exist (Sulaiman, 2003) . Effective agricultural development requires access to information on all aspects of agricultural production, processing and marketing and it seems likely that if anything this need is increasing (Jones, 1997) . ICT is already showing the potential to play an important role in the delivery of this information to this sector in both developed and developing countries. In most cases the base technology is universal, rather than being specific to agriculture, and hence usage evolves from existing designs and practices (Zijp, 1994) .
The agricultural communications industry has changed because the agricultural industry itself is changing dramatically. There is more information but perhaps less knowledge than ever before in agriculture and that is a huge opportunity for extension officers. At the same time , the emergence of the internet as a communications medium, as well as the convergence of many other traditional communications vehicles like print, radio, television and database marketing, has a direct impact on extension officers approach their jobs ( Boone, Meisenbach & Tucker,2000) . According to Boone et.al, (2000) today agriculture holds a unique position S.Afr. Tydskr. Landbouvoorl./S. Afr. J. Agric. Ext., Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015 in society. As more and more of the world's population moves from rural to urban areas, agriculture as a way of life is changing. Although its role in food production has not changed, however, and more and more of the world's food production is centred on agriculture with fewer and fewer people engaged in production farming. The gap between rural and urban society has narrowed. Media and popular culture have changed the way that farmers work, live and interact with other parts of society. Depending on the commodity in which a farmer specializes, information and technology is critical for efficiency and fiscal success. Technology is not limited entirely to the production aspects of agriculture. Farmers, as has much of society have adopted personal computers technologies into their farm operations; therefore computer technology is built into most equipment in use on farms today. Specialty crops and specialty farming operations are also tied into advanced technology.
Information and communicative technologies are key enablers of globalization. They allow for the efficient and cost-effective flow of information, products, people and capital across national and regional boundaries. ICT is not a panacea for rural development problems, but it has the potential to help the rural poor to leaping some of the traditional barriers to development, by improving access to information, expanding the market base, enhancing employment opportunities and making government services work better (Swanson & Rajalathi, 2010) . Effective ICTs strategies must provide the basic infrastructure for connectivity and access, develop human capacity, offer affordable demand-driven ICT services and involve local stakeholders and beneficiaries in project design and implementation. Liberalization of the telecommunications sector can dramatically expand connectivity and reduce costs, but the strategic government investment or regulatory measures are needed in disadvantaged areas where the private sector does not provide services. Community-based telecentres offer a way of providing affordable access to ICT services in rural areas and this will assist agricultural extension officers to disseminate required farming information that will increase the agricultural productivity (Van Veldhuizen, Waters-Bayer, & De Zeeuw, 1997).
According to (Nagasri, 2000; Aizaki, Nakashima, Ujie, Takeshita & Tahara,2010), all agricultural extension and farmer programs face major challenges which are ensuring cost effective outreach, designing solutions tailored to needs of individual farmers and cultivating an image that is farmer friendly. Any change in technology, the economic impact of ICT occurs through improvements in efficiency and increasing productivity. This can take place in different ways including improving efficiency in resource allocation, reducing transaction costs, and technical improvements that result in an outward shifting of the production function. In particular, through the provision of information from a source that is relative affordable, accessible and broadly available, ICT can contribute to the reduction of uncertainty in activities and transactions, reduce the extent to which markets are thin, missing or incomplete, and reduce the extent to which information asymmetries can be exploited by the relatively informed to extract rent when transacting with the relatively uninformed.
PURPOSE AND OBJECTIVE
The purpose of this study is to determine the effect of Information Communication Technology on Agricultural Information Access among Extension Officers in North West Province South Africa. The specific objectives were to:  Identify personal characteristics of extension officers.  Examine the effect of Information Communication Technology on agricultural information access.
S.Afr. Tydskr. Landbouvoorl./S. Afr. J. Agric. Ext., Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015  Ascertain the determinants of the effect of Information Communication Technology on agricultural information access
METHODS
The study was carried out in North West province, South Africa. The study population included all extension officers (200) 
RESULTS AND DISCUSSION

Personal characteristics of Extension Officers
The study reveals that majority (76%) of extension agents was men and (24%) were women. This implies that the extension workers were predominantly males. This may be connected with the gender disparity found in the public civil service in South Africa. With the sociocultural factors that restrict contact between genders in some communities, appropriate use of ICTs in extension delivery could significantly reduce or eliminate such barriers. This finding is further supported by Aboh (2008) in Imo State, Nigeria that the majority of extension agents were males. Furthermore Arokoyo (2010) indicated that in Kaduna state, Nigeria the very limited number of female extension agents in the public service, coupled with the restrictions between male agents and female farmers, access to extension for these farmers could be severely limited. Hosseini, Niknami & Chizau (2009) Purnomo & Lee (2010) reported that in Indonesia the highest level of education of the majority of extension officers is that of a Bachelor degree with (60.3%).
The study reveals that (43%) of extension officers had working experience of 6 -20 years with a mean of 16.7 years. Thirty four percent had a working experience of above 20 years and 23% had a working experience of less than 5 years. Oladele & Mabe (2010) found that majority of the extension officers in the North-West province had a mean of 14 years as working experience. Chizari, Lashgarara, Mirdamadi & Hosseini (2009) Majority of extension officers lived in their job area (79%), and a further (75%) were residing within the circle of their job location with (49%) of the respondents being born in the rural area. The degree of extension officers' interaction with farmers could be influenced by the location of their residence, in terms of job designation, 43% were field officers/agents with the remaining percentage in higher cadre positions Oladele (2011) . The finding of the study reveals that in terms of job designation (53%) is agricultural advisors with (36%) senior agricultural advisors. The majority (75%) covered less than 30 communities with a mean of 109.7, a further 78% covered less than 20 farmers groups with a mean of 52.8, and 20% of respondents covered 251 -500 individual farmers with a mean of 403.7. Furthermore, 93.5% respondents indicated that they had access to subsidized transport to visit their clients; however 39% travelled more than 120 kilometres to visit their clients with a mean of 264.3 kilometres. This implies that the distance travelled by respondents to visit the clients have an effect on the number of farmers, farmer group and communities that are covered by extension workers in the study area. Furthermore respondents might not be able to have regular visits to their clients considering the numbers of clients that they work with and the extension service therefore must be appropriately supported with the use of ICTs.
This finding is similar to Arokoyo et al (2002) , of the ratio of "between" 1:1000 and 1:2000 in the public extension service and women-in-agriculture program respectively in Nigeria, which was found to have several extension blocks expected to be filled by female extension agents, vacant. High transportation cost in the wake of inadequate budgets and inability of the extension workers to meet the need of a growing number of farmers spread out in fairly large areas. Moreover, the situation gets worsened with numerous vacant positions which further enhance the coverage area of each serving extension workers. Several studies including (Arokoyo et. al, 2002 ) have revealed that the village level extension agent is the most effective source of information for farmers but certainly not the most efficient in terms of cost and coverage.
Information Communication Technology and agricultural information access
From Table 1 , on a 3 point scale rating of high (3), medium (2) and low (1), ICT tools were perceived by extension officers as having the effect on improving information access. Out of the 29 statements on effect of ICT on improving information access, only 14 statement were perceived highly positive by extension officers in the study area which included: increase information availability( 66.9%), increase knowledge on farming activities (60.9%), improve quality of information and record keeping respectively (60.4%), improves awareness of agricultural events, news and information flow respectively (58%), enhances accuracy of information (55.6%), enhances capacity building (55%), encourages data sharing, dissemination and improve access to agricultural inputs respectively (54.4%), strengthening partnership with research and extension (53.8%), improved access to agricultural markets (52.7%), enhances timeliness of information and improve the relevance of research respectively (50.3%).The mean for most of these statements was above 2.00.The implication of the above findings is that extension officers are well aware of the role of ICTs in agricultural development and believes that ICTs should be inculcated in every aspect of agriculture including extension work since information is a necessary component of agricultural extension. The findings are supported by Ekwe Agwu & Uche-Mba (2010) showed that extension agents in Enugu State, Nigeria, perceived ICT to improve information S.Afr. Tydskr. Landbouvoorl./S. Afr. J. Agric. Ext., Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015 access. It was further noted that ICTs can enhance the integration and efficiency of agricultural systems by opening new communication pathways and reducing transaction costs.
Oladele (2011) noted that extension agents in South Western, Nigeria perceived ICT to improve information access. Oladele (2011) further indicated that extension agents disagreed with statements that ICT encourages data sharing and dissemination improves the quality of information, improves relevance of research. This disagreement may be because these statements do not reflect the core activities of extension agents, implying that the use of ICT has been limited to the core activities of the respective respondents in this study.. This finding agrees with those of Richardson (2003) that ICTs are transforming extension services and also championing universal access. 
Determinants of effects of Information Communication Technology on information access
The regression results are presented in Table 2 . It is noted that four out of the 21 variables were significant at 10% and5% respectively. The variable that had a 10% significance level were highest education qualification (t= 2.61, p = 0.11); constraints to ICT tools (t= 2.60, p = .010) and variables with the significance level of 5% were use of ICT tools (t = 4.67, p = .000) and e-readiness of extension officers (t= -3.01, p = .003). The highest level of education S.Afr. Tydskr. Landbouvoorl./S. Afr. J. Agric. Ext., Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015 had a significant positive impact on the effect of information access by extension officers in the North-West Province. This means that a unit change in the highest educational qualification lead to an 18.0% unit increase in the effect of information access by respondents. This suggests that as respondents obtain higher educational qualification level the effect of ICT on agricultural information access is improved. This is further supported by the results of Oladele (2011) indicated a significant difference exists in the effect of ICT on agricultural information access among researchers, extension agents, and farmers in South Western Nigeria was observed. This means that access to agricultural information through ICT will continue to improve when the educational qualification increases. Furthermore Lynch (2001) indicates that positive attitude, knowledge and skills of extension experts directly impact on the application of ICTs. The constraints to use of ICT tools by extension officers had a highly significant impact on the effect of ICT on information access. This implies that a unit increase on the use of ICT tools by extension officers will lead to a 44.4% change on the effect of ICT on information access of all other factors held constant. This may be influenced by the use of ICT tools by respondents most often, the more they experience the effects of ICT tools on information. The regression results indicate that the effect of ereadiness among extension officers had a negative impact on the effect of ICT on information access. This implies that a unit change in e-readiness of extension lead to a 25.0% unit decrease in the effect of ICT on information access by 24%. This might be due to the fact that when respondents level of e-readiness improves the easier it is for them to identify the effect of ICT on information access. This finding agrees with those of Richardson (2003) that ICTs are transforming extension services and also championing universal access. The competence on use of ICT tools had a significant positive impact on the effect of ICT on information access by respondents. This means that a unit increase in constraints of ICT encountered by extension officers, lead to a unit increase by 25% on the effect of ICT on information access. This may be due to the fact that as respondents experience more constraints to ICT tools, the less the ICT will have an effect on information access. Asian Development Bank, (2011) further reported that inadequate infrastructure to use ICTs, far away locations of service centre's to maintain and repair ICT devices and systems, small markets, Inadequate financial resources, which make ICTs less affordable, and lower levels of literacy and ICT literacy, low awareness of opportunities and benefits that ICTs can provide are some of the constraints that have a negative effect of ICT on information access by extension officers. Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015 (Copyright) 
CONCLUSION AND RECOMMENDATION
This study examined the effect of Information Communication Technology (ICT) on agricultural information access among extension officers in North West Province South Africa.. The study has highlighted that extension officers in North West Province of South Africa were prominently male, with a mean age of 44.6 years married, with Diploma as educational qualification, had a mean household size of 5 persons and mean working experience of 16.7 years and live in their job location. Extension officers had high perception of the effect of ICT on agricultural information access. Prominent statement perceived highly positive by extension officers in the study area on the effect of ICT on agricultural information access include: increase information availability, increase knowledge on farming activities, improve quality of information and record keeping respectively, improves awareness of agricultural events, news and information flow respectively, enhances accuracy of information, enhances capacity building agricultural markets, enhances timeliness of information and improve the relevance of research respectively. Significant determinants of the effect of ICT on information access were education (t= 2.61, p = 0.11); constraints to ICT tools (t= 2.60, p = .010), use of ICT tools (t = 4.67, p = .000) and e-readiness (t= -3.01, p = .003). Based on the findings of the study, it is important that constraints to the use of ICT S.Afr. Tydskr. Landbouvoorl./S. Afr. J. Agric. Ext., Oladele Vol. 43, No. 2, 2015 : 30 -41 DOI: http://dx.doi.org/10.17159/2413 -3221/2015 tools by extension officer be eliminated and the use of ICT tools by extension officer be improved. There is also need for the educational level of extension officers to be improved through the acquisition of more related qualification. The study also recommends that the ereadiness (a composite of access, availability, accessibility, competence and use of ICT tools) of extension officer be enhanced by effective policy and adequate provision of ICT tools.
